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22.  Three facts regarding the elderly and wireless telephony are readily transparent in
Figure 3. First, the adoption of wireless telephony by the elderly has been pronounced,
especially over the past decade. Although cellular telephony was first introduced in 1983,

twenty years later only 41 percent of elderly households possessed wireless subscription

service in 2003. But by 2013, wireless adoption among the elderly has grown to 85 percent.

Over four out of five elderly households today possess wireless service as an alternative to

traditional landline service.
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23, Second, the growth of wireless-only elderly households has been significant: from one
percent in 2003 to over 25 percent by the end of 2013. Fully one-quarter of elderly households
have become wireless-only, and the growth path of wireless-only elderly households is along
the same path as the larger population of households, but with a slight lag. While it is still true
that the level of wireless-only elderly households is lower than the average across the general
population of other U.S. households, this demographic segment is indeed embracing the

wireless revolution and “catching up” to the younger population.

24.  Third, complementing the move by elderly households toward wireless services, we
find that the percentage of these households that rely exclusively on landline
telecommunications has fallen dramatically: from 58 percent in 2003 to under 14 percent by
the end of 2013. These data indicate that elderly households are not economically yoked to

traditional wireline telephone subscriptions.

25. A final “but what about™ issue concerns the confluence of the elderly and the poor.
That is, a particular concern may arise about the vulnerability of poor, elderly households to
the consequences of regulatory flexibility by incumbent local exchange carriers. Figure 4
provides comfort about this concern as it reveals a ready willingness of poor elderly
households to shift from wireline to wireless telephony. Among the nominally most vulnerable
elderly households—those living in poverty—we find that roughly 36 percent have “cut the
cord” by dropping their landline telephone subscription all together. And exclusive reliance
among these households on traditional wireline telephone subscriptions has fallen precipitously

from 83 percent to 24 percent in the last decade.
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FIGURE 4
HOUSEHOLDS WITH WIRELINE, WIRELESS, BOTH OR NEITHER
AMONG HOUSEHOLDS WITH HEAD OF HOUSEHOLD OVER 50 YEARS OLD
AND BELOW POVERTY THRESHOLD
2003-2013
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26. In sum, the data that we have examined provide considerable comfort that elderly
households are not as economically vulnerable as some may fear or have posited. Indeed,
elderly households—similar to all other U.S. households—appear to increasingly see value in
wireless services and are transitioning rapidly to adopt a portfolio of wireless and landline
telephones. While regulatory reform in landline telecommunications needs to be sensitive to

potentially vulnerable segments of society, it should not be sidetracked by empty concerns.
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While some elderly households will surely remain loyal to wireline services, our research
provides no indication that elderly households are, as a group, unwilling or unable to shift from

wireline to wireless services to satisfy their telecommunications needs."

27.  Another intriguing group of customers that merits focus as issues of relaxing regulation
moves to the fore are young households. In particular, it is often observed that in matters of
technology adoption, trends among young households are precursors to the behaviors that will
spread to the larger population. In this context, examining consumption patterns among young
households provides a window into the emerging future of telecommunications portfolios that

the broad population will soon reveal.

28.  Consider Figure 5. There we see that the share of households headed by young adults
who rely exclusively on landline telephone service has fallen massively over the 2003-2013
period. By the end of 2013, only 1.3 percent of a young households relied exclusively on
wireline telephone subscriptions to satisfy their telecommunications needs. The share of these
households that rely on both wireline and wireless subscriptions has similarly declined
dramatically. While over 40 percent of young households relied on both wired and wireless
telephone subscriptions in 2003, that dual reliance had fallen to less than 13 percent by the end
of 2013. Most dramatically, the share of wireless-only young-adult households grew to over 82
percent by the end of 2013. While the exact timing of the evolution of other households along
this path is uncertain, the overwhelming demonstration by young households of the versatility

and value of wireless communications relative to wired telephone service provides substantial

'* Moreover, as a practical matter attempts to target any such vulnerable groups are likely to be exceedingly difficult
and costly, further reducing the likelihood that such groups are economically disadvantaged by pricing strategies of
any supplier.
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comfort to any concerns about the larger base of consumers being “locked-in™ to wireline

telephone service or subject to monopolistic price increases.

FIGURE 5
HOUSEHOLDS WITH WIRELINE, WIRELESS, BOTH OR NEITHER
AMONG HOUSEHOLDS WITH ALL MEMBERS UNDER AGE 31
2003-2013
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29. While the descriptive statistics presented here provide substantial intuitive support for
the proposition that wireless telephone subscriptions offer a substantive competitive alternative

to traditional landline services, my research efforts have probed this issue more deeply in
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recent years. In particular, in Macher, et al. (2014), we develop an economic model of price
and non-price determinants of consumers’ telephone subscription portfolios.'® While the
particulars of that paper are provided in Exhibit 2, it is important to highlight several aspects of

the paper.

30. First, the theoretical framework for the paper is built upon a sound foundation of the
microeconomics of consumer choice; highlighting the non-price characteristics of telephone
alternatives (e.g., the quality of each offering), the non-price characteristics of households (e.g.,
their peripatetic tendencies), as well as price characteristics of each alternative. This

framework provides a more complete foundation for understanding the portfolio of
subscription choices of households than models that have traditionally focused on either the

demand for wireline service or, alternatively, wireless service.

31.  Second, our econometric approach adopts alternative approaches to estimate
consumers’ portfolio choices rather than imposing a single approach. The base model is one
that envisions consumers making two interrelated decisions: whether to subscribe to wireline
telephone service or not and whether to subscribe to a mobile telephone service or not. This
conceptualization leads to a bivariate probit estimation which allows the two decisions to be
statistically yoked. An alternative conceptualization envisions households making a single
portfolio-choice decision: whether to subscribe to wireline telephone, a wireless telephone,
both or neither. This frame for consumer decision-making leads to a mixed logit estimation.

In both specifications we carefully employ modern econometric methods to ensure the integrity

'® This paper, appended as Exhibit 2, represents the most recent version of our research, which was first posted on
the Social Science Research Network (SSRN) in August 2012,
http://papers.ssm.com/sol3/papers.cfm?abstract_id=2133424,
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of the resulting estimates. For example, we control in the estimation for the potentially

confounding effects of the endogeneity of prices.

32. Third, the data we employ are both detailed and comprehensive. Our measure of
consumers’ choices for telephone service are drawn from a unique database developed by the
Centers for Disease Control, who survey thousands of households annually on, infer alia, their
portfolio of telephone subscriptions. While the publicly-available portions of his database are
informative, we were able to secure approval from the National Center for Health Statistics to
access the confidential locations of surveyed households. This then permitted us, in turn, to
yoke household choices to other publicly-available data from a variety of sources.'” The result
is a dataset that spans the 2003-2010 period with household-level observations for roughly
190,000 households. Our expanded dataset comprehensively incorporates measures of the
prices faced by households, their incomes, the quality of wireline and wireless networks,
network effects variables, demographic variables and measures of the degree to which

household members are more or less closely affiliated with their domicile.

33 Finally, the results of our empirical inquiry are telling. Simple tetrachoric correlations
between household subscription decisions for wireline and wireless services are negative and
statistically significant at the 1 percent level, indicating that households that subscribe to a
wireless service are less likely to adopt wireline telephony. Moreover, this pattern occurs for
the entire period of the data and for each individual year in our sample. Additionally, the
negative correlation in subscription decisions occurs at all income levels, with the largest
negative correlation for the lowest income households. Because these observed correlations do

not parse out individual effects of the various determinants of households’ subscription

' See footnote 10, supra.
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decisions, we also employ modern discrete-choice econometric methods to illuminate the price
and non-price determinants of households’ decisions to subscribe to a wireline service, a

wireless service, both or neither.

34. In all estimations, regardless of the specification, we find that prices of the relevant
alternatives (wireless and wireline) are statistically significant drivers of consumers’ choices of
their telephone subscription portfolios. In particular, we find that the price of any alternative
(landline or mobile) is negatively related to subscriptions to that service. That is, if the price of
landline service were to be increased, the estimations robustly reveal that subscriptions to that
service will decline. Importantly, this is after the econometric model has controlled for the
independent influence of a host of other non-price determinants of consumers’ demand. While
this “own-price” effect is perhaps unsurprising, the estimation results also indicate that the
price of any alternative (landline or mobile) is positively related to price movements of the
other alternative. That is, price increases of landline telephone service are positively related to
wireless telephone subscription. In the jargon of economists, the results reveal that wireline

and wireless subscriptions are “substitutes” rather than “complements™"®

35.  The model estimates permitted us to explore the evolution of consumer behaviors to
price changes. For instance, by bifurcating our sample into an early period (2003-2006) and a
later period (2007-2010) we were able to estimate the impact of a price change of wireline
service on consumers.'” The estimates reveal that in the early period changes in the price of
wireline service precipitated only modest substitution by marginal consumers (i.e., those who

would respond to a price change). Specifically, during the early period, only about one-half of

'* Our estimations also explored the sensitivity of this result among both elderly and poor households. While we find
modestly more price sensitivity among young households, our principal results remain intact. For more details, see
Macher at al. (2014), footnote 38.

' Similar results occur with alternative bifurcations of the sample.
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the marginal substitution was the result of households dropping their wireline service. Instead,
while some consumers dropped their wireline service, a substantial share was prompted to
experimentally adopt wireless service without disconnecting from their wireline service. In the
later period, however, the estimates reveal that the marginal consequence of any wireline price
change was predominantly to stimulate “cord cutting” behavior by households. This result is
likely to have been driven by the substantial increase in the quality and versatility of wireless

networks and devices.
1V. CONCLUSION

36. Regulatory policy changes are, appropriately, deliberate. When the Commission last
examined the issue of wireline-wireless substitutability it cautiously pulled up short of
recognizing the role of consumer substitution across these technologies. Today, however, a
plethora of data and analysis reveal that wireless services present a substantive, viable and

economically constraining influence on the behavior of wireline telephone providers.
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I affirm that the foregoing is true and accurate to the best of my knowledge.

%
John W. Mayo
October 6, 2014
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Abstract

We explore the pattern and evolution of the rapidly changing landscape of con-
sumers’ wired and wireless telecommunications choices with a model that extends the
traditional (node-to-node) demand structure. We then empirically estimate a consumer
choice model using household-level observations from 2003-2010. Households that are
more affiliated with their domicile are more prone toward wireline services while more
“on the go” households are more attracted to wireless telephony. The estimations in-
dicate that subscription to wireline and wireless telephony are substitutes rather than
complements. Finally, the quality convergence in wireless and wireline services has

contributed significantly to shifts in consumers’ telephone portfolios.
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